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Foundation: First step Identification

Critical for home
Necessary
Everything else is built upon it
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Average % MW n=20 house dusts

https://comptox.epa.go
v/dashboard/chemical
_lists/PFASMASTER
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PFBS, PFHxS, PFOS

Liu et al., Analytical Chemistry 2017 Discovery of C5-C17 Poly- and Perfluoroalkyl Substances in Water by

In-Line SPE-HPLC-Orbitrap with In-Source Fragmentation Flagging
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McCord and Strynar ES&T 2019
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Have also
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How good is good enough?

Can we give quantitative values of these chemicals?
How will this data be used?
What are the important analytes?
What is my confidence in identification?

What if | miss something?
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WELL FIELD SITE
i TN A AIND TRANSPORT -
{
j“\,‘ p e ) %
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Davis et al., 2007 Chemosphere (67) 2011-
2019

“Transport of ammonium perfluorooctanoate in
environmental media near a fluoropolymer
manufacturing facility”

NTA Samples to compare:

Upstream vs. downstream
Pretreatment vs posttreatment
Close vs distant

Upwind vs downwind

Surface vs deep

Etc....

14
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Fluoropolymer manufacture Metal plating
- N h
ADONA {CAS No. 958445-44 N(EY)4-PFBS (CAS No. 25628-08-4)
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Wang et al. Environment International, 2013, 60, pp 242—248
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November 2015

Identification of Novel Perfluoroalkyl Ether Carboxylic Acids (PFECAs) Example Structures
and Sulfonic Acids (PFESAs) in Natural Waters Using Accurate Mass
Time-of-Flight Mass Spectrometry (TOFMS)

iE

Mark Strynar, ™" Sonia Dagnino,” ™ Rebecca McMahen,” Shuang Liang, " Andrew Lindstrom,’
Erik Andersen,” Larry McMillan,” Michael H‘nn‘man,Ei Imma Ferrer,” and Carol Ball

Monoether (6):
GenX

Table 1. Accurate Mass of Polyfluorinated Compounds and In-Source Artifacts Found in Extracted Water Samples

(M- HI” [as — HI-

nomber fomnuk A name i Bz DM~ 2H N2l min iz

Monoether PFECAs
I 0 HEO, 1799846 380.9438 3589619
2 CHEAD, 2289813 SRG93TE 4589553
3 CHE O B63090-39-5 2TAGTRY 580.9210 S3R.9491
4 CaHE 0O, 132852-13-6 undecalluoro-2-methyl 3-cxabexanoic acid 3289750 680492 GRRG42
3 M= 1R N RO s R xS
5 CHE, 0, 4209686 8809114 B35.0299
Pidvether PEEL &g O

i 7 CAHF O 39492.91 6 perﬂrz;wrcn‘a,fﬁ,’?ﬁ,1 Ipentarsadodecanoic 4438515 442044 ST 0 {ROEINT O // F

actd ~ S = F

8 CHE O, 39492.90-3 pertheors-3,5, 73 botassadecanoic acid 3779548 376.952 TTO.8041 7549123 /7 = .
& #Os 39492.89.2 perileore- 3,3, 7T propacsaoctancic acid RIS RLEH 3102008 5449108 6229289 O 0 O F
13 CHE Oy 30492881 perfluore-3,S-diewshexanoic add 2459764 244 9691 5129274 450,455 F F F
PFESAs F
il aHE )8 &679630.37 4439337 442 Grad F F

12 CHPLOS 4639399 462.9326 | F F

Polyethers
sulfonates (2);

3 Found in human serum Wilmington, NC 2019 (NCSU Kotlarz/Hoppin)
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Cluster Method:Ward. D2

p <0.05 cluster
Distance: Euclidean
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McCord and Strynar poster
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2011

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

| 296.9473

o

546 8472

X

#

396 94008 06.9594

426 9657

340 9372

¥

F. \24“?

WO F OH
F/}“‘”" S=0
F F O
Formula: C,H,F,O,8
[M-H]-: 296.9473 Da

NVHOS

~

®

#

440.85802

¥

®

240 9238

%

*®

¥
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2011

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

2896 9473 5469472 | 386 9409
* *
# X

| 406.9594

Also found in
Wilmington, NC
serum (NCSU
Kotlarz/Hoppin)

426 9657

| 340.9372

440.85802 240 9238
X %
* *

Formula: C;HF,,O,
[M-H]-: 406.9595 Da

F

F Formula: C;H,F, O,

[M-H]-:  426.9657 Da

Hydro EVE

X

b 4 x
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2011

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

296 9473

o

546 8472

X

#

396 94008

4069504 426 9657

Formula: C;H,F.OS
[M-H]-: 340.9372 Da

| 3409372

440.85802 240 9238

¥

®

%

*®

¥
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CgCIF,,0,~ Fragment?

366,

9404

368.9351

367,?407

]

368

q
370

C+CIF,,0,
460.9268
462.9238
461 .|9302
480 462 s 464

Dimer

922,

8613

924

923.8646

8566

925.8616

|

921 993

925

¥

927 979

900 1000
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200.9537

cl F e
F £ o F
F o)
F -~
F 202.9507
F “ OH
fi&/ F )
F 4 F 184.8833
134.8623
366. 9380
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miz

« Unequivocal assignment of terminal Cl and ether positions based on MS/MS experiments

« Confirmation of Dimers and in-source fragments from prior slide, with additional experiments (not
show)
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Fluoropolymer manu

i, osha, . o,
%{;M mﬁw N{Ew‘“’” %ﬁw Mgmu
Gond {CAR Mo, 8300803}
¢

& &

i”ﬁ?“\e
Asabils product {0AS He. BRGS0

w"”’{:“"’m Mﬁ:"%w"“ P

¥

Babeay's proguet [0AS Mo, 3RRB208)
OF,

-

Vs S
%

b 7//////,;‘/'{‘
posndfon %
o

Chloro perfluoro polyether carboxylic
acids CIPFPECAs(n,m)

Wang, Z., et al. (2013). Environ. Int. 60: 242.
EFSA J, 8 (2) (2010), p. 1519, 10.2803/l.efsa.2010.1519 04
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M'CF2

M+OCF,

M+OCF,CF,

From single identified mass of
interest we identified additional
species related by CF,
repeating units

Also found in soil, sediment and

plant material (John Washington —
NERL Athens)

Time {min)

25
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CAS 329238-24-6

OH

CIPFECA 1,1

F FF
Cl F o
F F Ppas)
. >< . OH
F o F & 7 F Monoisotopic Mass: 577.922508 Da

CIPFECA 1.0 o

o F FSF
F
FE\O OH
F - F . . .
F o 3 Monoisotopic Mass: 461.933981 Da
F F

CIPFECA 01
Cl F F @
F o o}
F Foo|
F (O OH
F G E Monoisotopic Mass: 411.937175 Da
CIPFECA 2,0 _‘ .
F g F g RLLE @
cl Eoopa Fool
FE SN oH
F Af\ . F 4 o =
F F o} - F ¥ Monoisotopic Mass: 627.919315 Da
CIPFECA 0,2
o/ F s
F
F
F

F Monoisotopic Mass: 527.925702Da 25
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